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(57) Abstract: An ink-jet applicator comprises a print head (2) including a housing (4); a guide (6) operably secured to the housing 
(4) to guide the housing across a medium (8) being imprinted; a UV light source (14) disposed at one end of the guide (6) to generate 
a beam of radiation; and a mirror (10) carried by the housing (4) adapted to reflect the beam onto the UV curable coating deposited 
by the print head (2) onto the work surface (8). 
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APPARATUS AND METHOD FOR CURING 
UV CURAB LE INK, COATING OR ADHESIVE APPLIEn 
WITH AN INK- JET APPLICATOR 



FIELD OF THE INVENTION 

The present invention is directed to an ink- jet applicator 
using UV curable ink, coatipg or adhesive and particularly to an 
ink- jet applicator having means for curing the UV curable ink, 
coating or adhesive just after it has been deposited onto a work 
surface. 

BACKGROUND OF THE INVENTION 
There are several types of print heads which are capable of 
producing a finely directed stream or droplet flow of ink to a 
surface which is moving relative to the print head. By applying 
digitized signals, which has been resolved and rasterized from 
an image, to the print head, a digital print is produced. 
Typically, in large- format digital printing, the print head is 
moving in one direction while the work surface or sheet is moved 
in a perpendicular direction. These two motions, in combination 
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with an ink color and impulse signal sent to the print head, 
produce an image which builds, line-by-line, on the work 
surface. This method of plotting is well-established and 
commonly used. 

5 UV curing of the ink is most effective when applied 

immediately or as soon as practical after the deposition of the 
ink. The UV radiance required to cure opaque inks is in the 
range of 1-20 watts/cm 2 , and may be anywhere in the range of 
200 nm through visible light wavelengths. This suggests 
10 mounting the exposure lamp on the print head mechanism, in order 
to follow the print closely. However, higher speed printing 
requires the total mass of the print head be as low as possible. 

OBJECTS AND SUMMARY OF THE INVENTION 
It is an object of the present invention to provide an ink- 
15 jet applicator using UV curable ink, coating or adhesive that 
provides curing of the liquid immediately after deposition on 
the work surface. 

It is another object of the present invention to provide an 
ink- jet applicator for UV curable ink, coating or adhesive with 
20 the capability of the curing the liquid immediately after 
deposition while keeping the total mass of the print head 
relatively low. 

In summary, the present invention provides an ink- jet 
applicator comprising a print head including a housing; a guide 
25 operably secured to the housing to guide the housing across a 
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medium being imprinted; a UV light source disposed at one end of 
the guide to generate a beam of radiation; and a mirror carried 
by the housing adapted to reflect the beam onto the UV curable 
coating deposited by the print head onto the work surface 

The present invention also provides a -method for curing UV 
curable coating applied with an ink- jet applicator, comprising 
providing a print head movable along a guide across a work 
surface to be imprinted; providing a UV light source at one end 
of said guide to generate a beam of radiation; and reflecting 
the beam onto the coating just deposited by the print head onto 
the work surface. 

These and other objects of the present invention will 
become apparent from the following detailed description. 

BRIEF DESCRIPTIONS OF THE DRAWINGS 
Figure 1 is a perspective of a print head applicator made 
in accordance with the present invention. 

Figure 2 is a front elevation view of Figure 1. 

DETAILED DESCRIPTIO N OF THE INVENTION 

Referring to Figure 1, a digital print head 2 includes a 
housing 4 carried by a guide 6. The guide 6 may include a drive 
mechanism (not shown) that cooperates with the housing 4 to 
drive the print head 2 back and forth across the medium or work 
surface 8 . A' mirror 10 is carried by the housing 4 and is 
oriented to reflect a beam of UV light 12 generated- by a UV 
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light source 14. The mirror 10 focuses light onto the work 
surface 8 in a spot immediately following the print to at least 
illuminate the series of ink dots most recently applied by the 
print head. The mirror 10 is disposed at a distance in such a 
way that it will not interfere with the ink jet itself. 

By focusing small, but intense- beam of UV light parallel to 
and along the axis of travel of the print head, and by placing 
the small mirror 10 to redirect the light to the work surface, 
the mass required to be added to the print head can be extremely 
small. The light source may be high intensity but its size and 
weight do not affect the speed of travel or response at the 
print head. The focused light remains always in alignment of 
travel of the mirror, which is oriented at approximately 45° to 
the incident beam. The mirror may be flat or curved to redirect 
or concentrate the beam onto the work surface. 

Transport mechanisms for the print head are most often 
bi-directional. In this case, light source 14 may be located at 
both ends of the head travel in order to precisely illuminate 
the applied ink after the head has deposited the ink, and do 
this in both directions of travel, as best shown in Figure 2. 

The light source 14 can consist of a traditional light 
source with focusing and collimating optics, or may be a UV/bis 
laser. The illuminated area may overlap several passes, thereby 
providing additional radiant energy to areas previously cured, 
or partially cured. 

The present invention reduces the total radiant energy 
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required to accomplish the cure of the ink because light of high ' 
intensity ia focused onto only a small area. Coverage relies on 
the multi-pass motion of the print head. 

While this invention has been described as having preferred 
5 design, it is understood that it is capable, of further 

modification, uses and/or adaptations following in general the 
principle of the invention and including such departures from 
the present disclosure as come within known or customary 
practice in the art to which the invention pertains, and as may 
10 be applied to the essential features set forth, and fall within 
the scope of the invention or the limits of the appended claims. 
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I CLAIM: 

1. An ink- jet applicator, comprising: 

a) a print head including a housing; 

b) a guide operably secured to said housing to guide said 
housing across a medium being imprinted; 

c) an UV light source disposed at one end of said guide to 
generate a beam of radiation; and 

d) a mirror carried by said housing adapted to reflect the 
beam onto the UV curable coating deposited by said print head 
onto the work surface. 

2. An ink- jet applicator as in claim 1, wherein said 
mirror is oriented 45° relative to the work surface and the 
beam . 

3. An ink- jet applicator as in claim 1, wherein said 
mirror is flat. 

4. An ink- jet applicator as in claim 1, wherein said 
mirror is curved. 

5. An ink- jet applicator as in claim 1, wherein said light 
source is a UV/bis laser. 

6. An ink- jet applicator as in claim 1, and further 
comprising: 

a) another TJV light source disposed at an opposite end 
of said guide to generate another beam of radiation; and 

b) another mirror carried by said housing adapted to 
reflect the other beam onto the UV curable coating deposited by 
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said print head onto the work surface. 

7. A method for curing UV curable coating applied with an 
ink- jet applicator, comprising: 

a) providing a print head movable along a guide across a 
work surface to be imprinted; 

b) providing a UV light source at one end of said guide to 
generate a beam of radiation; and 

c) reflecting the beam onto the coating just deposited by 
the print head onto the work surface. 

8. A method as in claim 7, wherein said reflecting is 
provided by a mirror carried by said print head. 

9. A method as in claim 7, wherein said reflecting is 
provided by a flat mirror. 

10. A method as in claim 7, wherein said reflecting is 
provided by a curved mirror. 

11. A method as in claim 8, wherein said mirror is 
oriented 45° relative to the work surface and the beam. 

12. A method as in claim 7, and further comprising: 

a) providing another UV light source disposed at an 
opposite end of said guide to generate another beam of 
radiation; and 

b) reflecting the other beam onto the coating just 
deposited by the print head onto the work surface. 
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